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DECLARATION OF DONALD CROTHERS 



I, Donald Crothers, declare and state as follows: 



BACKGROUND 



1. I, Dr. Donald Crothers, am currently the Sterling Professor of Chemistry and 
Professor of Molecular Biophysics and Biochemistry at Yale University in New Haven, 
Connecticut, and have been at the post since 1997. I was Chairman of the Chemistry 
Department at Yale University from 1993 to 1999. In addition, I was the Alfred E. Kemp 
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Professor of Chemistry at Yale University from 1985 through 1996, and I have been an Assistant 
Professor, Associate Professor, and Professor at Yale University since 1964. Throughout my 
over 36 year career at Yale University, I have published numerous articles and have taught many 
courses in the area of Biochemistry and Molecular Biology, as can be seen in my attached 
curriculum vitae. In particular, my research has focused on nucleic acids, which I have been 
informed is the subject matter of the present patent application. 

2. I have been a member of various advisory and editorial boards for journals in the 
area of Biochemistry, Biophysics, and Molecular Biology, including the Journal of Molecular 
Biology (1971-1975); Nucleic Acids Research (1973-1982); and Biochemistry (197-1979). I 
have also served on committees such as the Visiting Committee for the Brookhaven National 
Laboratory Biology Department (1992-1997). 

3. I am not a co-inventor of the present application, and I do not have a financial 
interest in the present application, nor in the outcome of the present proceedings. I also do not 
have a financial interest in New York University or in the Beckton Dickinson Corporation, 
which I have been informed have certain rights in this invention. 

4. In preparation for my Declaration, I have reviewed in detail the specification for 
the present application, and Southern, Journal of Molecular Biology , 98:503 (November 1975) 
(hereinafter the "Southern publication"). 

5. My understanding of the invention as described in the specification is that the 
invention relates to isolated, purified polynucleotides encoding for a Plasmodium vivax protein 
or fragments thereof. It is my understanding that these proteins or protein fragments are to be 
used for the preparation of diagnostic assays for the detection and selective identification of 
Plasmodium vivax in liquid biological samples. 



QUESTION CONSIDERED 

6. In connection with my retention as an expert in the present application, I have 
been asked to consider the following question which I understand is relevant to the issue of 
patentability of the claims in the present application. The question is as follows: 

(i) Whether as of June 2, 1993, a person of ordinary skill in the foregoing 
field would have recognized the hybridization conditions as disclosed in the Southern 
publication as stringent conditions. 

CONCLUSION 

7. I have reviewed the above question, and based on the materials provided to me, as 
well as my experience as a researcher, author, lecturer and peer review editor in the field of 
biochemistry, and in particular in the area of nucleic acids, I conclude that a person of ordinary 
skill in the art, at the relevant time, would have recognized that all of the hybridization 
conditions as set forth in the Southern publication are stringent hybridization conditions and that 
any set of the disclosed conditions would have resulted in selection of a hybrid between a nucleic 
acid of interest to an investigator and its complement. 

8. My conclusion is based on examination of the experimental conditions explored 
and used in the Southern publication. Stringent hybridization is typically carried out at the 
temperature that maximizes the hybridization rate of the target duplex (and therefore minimizes 
improper hybrid formation). It is generally found that this temperature occurs about 20 degrees 
Celsius below the melting temperature of the hybrid duplex, typically 65°C in the SSC buffer 



commonly used at that time. Southern used 65°C for hybridization in SSC, and showed that the 
rate was a maximum at 80°C in 6X SSC, as shown in Figure 5 of the Southern publication. As 
shown in Figure 6, 80°C was then chosen as the appropriate temperature for hybridization in 6X 
SSC, i.e. the temperature at which improper hybrid formation would be minimized at the higher 
salt concentration of 6X SSC. Both sets of conditions 65°C/1X SSC and 80°C/6X SSC are 
stringent conditions, and they would have been readily recognized as such by a person of 
ordinary skill in this field well prior to 1993. The conditions of 65°C and 2X SSC are also 
stringent. Southern states that the results under these conditions were the same as at 80°C and 6X 
SSC 

A second important feature of stringent conditions is a wash period at the hybridization 
temperature. This process selectively removes the improper hybrids because they have a more 
rapid dissociation rate than the target duplex. This protocol was used by Southern, as described 
on page 508 of the Southern publication. 

The fact that the Southern publication does not refer to these hybridization conditions as 
stringent conditions is not an indication of lack of stringency. Although the term was known in 
1972 at the time of the Southern publication, it was not in common use until after 1975. 
Nevertheless, the concept of stringency (i.e., the concept that the intrinsic specificity of the 
hybridization reactions depends on the annealing conditions employed), was familiar to those of 
ordinary skill in the field. I am confident that, in 1993, a person of ordinary skill in the field 
would have recognized the hybridization conditions as disclosed in the Southern publication as 
what we would now call (and did call in 1993) stringent conditions. 



9. Finally, I declare that all statements that I have made herein of my own 
knowledge are true, and that all statements that I have made herein on information and belief are 
believed to be true. I further declare that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, and that such willful false statements 
may jeopardize the validity of the application or any patent issuing thereon. 
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